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WOUND DRESSINGS WITH LEAK PREVENTION SEAL 
FIELD OF THE INVENTION 

The present invention is directed to wound dressings having 
a designated absorbent region defined by a substantially liquid 
5 impervious seal which enables the uptake and storage of body 
fluids while maintaining a moist environment about the wound. 

BACKGROUND OF THE INVENTION 

Wound dressings with layers for absorbing body fluids are 
known in the art. Absorbent layers are provided for the uptake 
10 of body fluids, especially wound exudate so as to enable the 
wound to be maintained by the wound dressing in a wound-healing 
environment. 

Much effort has been directed to enhancing the rate of 
uptake and the capacity of the wound dressing, particular the 

15 absorbent layer, to uptake body fluids. In response to this 
quest, absorbent layers in wound dressings have been provided 
with hydrocolloids, superabsorbents, and synthetic materials 
which have extensive capacity to absorb body fluids, especially 
wound exudate such as disclosed in Assignee's pending U.S. 

20 Application No. 08/519,433 filed August 25, 1995, incorporated 
herein by reference. 
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Increasing the capacity and rate of fluid uptake within a 
wound dressing creates problems, particularly in assuring that 
body fluids do not migrate from the wound dressing. The 
migration of body fluids, particularly wound exudate from the 
5 wound dressing, is disadvantageous because the migrating fluid 
a) can contaminate the area adjoining the wound area, b) is 
aesthetically unpleasant for the patient and c) can contaminate 
medical personnel which is especially a problem in the treatment 
of patients with communicable diseases such as AIDS and 

10 hepatitis, and d) dry the wound bed. 

It would therefore be a significant advance in the wound 
dressing art to form wound dressings which have the advantages 
of highly absorbent layers for the uptake of body fluids as well 
as the ability to retain the body fluids within a designated and 

15 limited absorbent region so that body fluids do not escape beyond 
the boundary of the wound dressing. It would be a further 
advance in the art if the wound dressing could provide a moist 
environment about the wound for rapid healing of the wound either 
through moisture from the body fluids or through the addition of 

20 moisture alone or in combination with a wound healing substance. 

SUMMARY OF THE INVENTION 

The present invention is generally directed to wound 
dressings capable of uptaking body fluids including wound exudate 
in which an absorbent region is separated from the remainder of 
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the wound dressing by a sealing system that insures that body 
fluids can not readily migrate from the wound dressing. The 
absorbent region, formed by the sealing of a designated area of 
the wound dressing, enables the rapid uptake of body fluids while 
5 maintaining a moist environment about the wound. Moisture is 
provided from body fluids and/or added fluids which may 
optionally contain a wound healing substance. 

More specifically, the present invention is directed to a 
wound dressing comprising: 

a) a substrate comprising a lower skin-contacting layer, 
an upper occlusive layer and an absorbent layer 
therebetween for the uptake of a body fluid; and 

b) at least one seal circumscribing at least a portion of 
substrate to form an absorbent region sufficient to at 
least substantially prevent said body fluid from 
migrating out of the absorbent region, said wound 
dressing being capable of providing a moist 
environment about a wound which the wound dressing 
covers. 

In a preferred form of the invention, the wound dressing is 
provided with liquid and/or solid wound healing substances which 
also can provide moisture to the wound. The liquid and/or solid 
wound healing substances may be provided during the making of the 
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wound dressing or added just before the wound dressing is applied 
to the patient or during the healing process itself. 

In addition, the designated absorbent region may comprise 
less than the entire surface area of the wound dressing. Outside 
5 of the designated absorbent region and separated therefrom by the 
at least one seal is a region stretching to the boundary of the 
wound dressing which may, optionally possess body fluid absorbing 
capacity . 

Furthermore, wound healing substances may be provided to the 
10 wound dressing by incorporating the same into the absorbent 
region. Such substances can be in the form of solutions, 
suspensions, creams, lotions, ointments, gels and the like. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The following drawings in which like reference characters 
15 indicate like parts are illustrative of embodiments of the 
invention and are not intended to limit the invention as 
encompassed by the claims forming part of the application. 

Figure 1 is a plan view of one embodiment of the wound 
dressing of the present invention; 
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Figure 2 is a bottom view of the embodiment of the wound 
dressing shown in Figure 1; 

Figure 3 is a plan view of another embodiment of a wound 
dressing in accordance with the present invention; 

5 Figure 4 is a plan view of a still further embodiment of a 

wound dressing in accordance with the present invention; 

Figure 5 is a partial cross-sectional new view of a 
preferred embodiment of the wound dressing which has a single 
circular seal defining the absorbent region; and 

10 Figure 6 is a partial cross-sectional view of an embodiment 

of the invention similar to Figure 5 with a second seal around 
the periphery of the wound dressing. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is generally directed to a wound 
15 dressing comprised of an upper occlusive layer, a lower skin- 
contacting layer and an absorbent layer therebetween for the 
uptake of body fluids such as wound exudate- An absorbent region 
is enclosed within and defined by one or more seals placed within 
the perimeter of the wound dressing. The seal prevents migration 
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of the body fluid from the absorbent region while retaining a 
moist environment about the wound. 

Referring to Figures 1 and 2 there is shown an embodiment 
of the invention employing a single seal to define a designated 
5 absorbent region which is placed directly over the wound. The 
wound dressing 2 of the present invention includes a substrate 
4 having an upper occlusive layer 5 and a lower skin-contacting 
layer 6. An absorbent layer as more fully described hereinafter 
(see Figures 5 and 6) is positioned between the occlusive layer 

10 5 and the skin-contacting layer 6. The absorbent layer is 
capable of uptaking body fluids and storing the same away from 
the wound area. An absorbent region 8 comprising portions of 
the occlusive layer 5, the skin-contacting layer 6 and the 
absorbent layer is separated from the remaining portion 10 of the 

15 wound dressing by at least one seal 12 as described in detail 
hereinafter. The seal 12 is sufficient to at least 
substantially prevent body fluids, such as wound exudate from 
migrating from the absorbent region 8 outside of the boundaries 
of the wound dressing 2. The seal 12 in conjunction with the 

20 occlusive layer 5 forms a moisture barrier that is particularly 
adapted for maintaining the wound in a moist environment. 

As shown in Figures 1 and 2, the wound dressing 2 and 
particularly the absorbent region 8 is circumscribed by a single, 
circular seal 12. The seal can be formed by applying energy to 
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the wound dressing or by the application of a substance which 
alone or through the application of energy can form a desirable 
seal. It is preferred therefore that the materials used to form 
the layers of the wound dressing as described herein be capable 
5 of forming a seal when energy is applied thereto. Thermoplastic 
materials are particularly useful for this purpose. 

In a preferred form of the invention, the seal is formed by 
the application of energy which provides a water impervious 
barrier by sealing together portions of the occlusive layer 5, 

10 the absorbent layer and the skin-contacting layer 6 to form the 
absorbent region 8. The preferred seals are formed from 
ultrasonic energy or thermal energy. When using ultrasonic 
energy or thermal energy, it is essential that the materials 
forming the wound dressing be sealable by the type of energy 

15 which is employed as explained hereinafter. 

Alternatively, the seal can be formed from a substance which 
is impervious to the passage of body fluids. Examples of such 
materials include adhesives, caulking compounds, water impervious 
polymers such as ethylene vinyl acetate compounds. The seals can 
20 be formed from such materials by applying the same to the wound 
dressing during manufacture and allowing the material to set. 
In another method water-impervious materials are coated onto the 
fibers or other components of the wound dressing and then energy 
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is applied (e.g. thermal or ultrasonic energy) or the fibers are 
compressed to form the seal. 

The wound dressing 2 of the present invention can comprise 
a plurality of seals to form the absorbent region 8. Referring 
5 to Figure 3, there is shown an embodiment of the wound dressing 
2 in which two seals 12a and 12b are employed to separate the 
absorbent region 8 from the remaining portion 10 of the wound 
dressing 2. The seals 12a and 12b may be formed by any of the 
same methods described above and may each be formed of the same 
10 or different methods. For example, the inner seal 12a may be 
formed by the application of ultrasonic or thermal energy and the 
outer seal 12b may be formed of a different method such as by the 
use of a water-impervious sealing material (e.g. an adhesive). 

Multiple seals can be used when the amount of body fluid 
15 expected to be absorbed is excessive. The outer seal(s) (e.g. 
seal 12b as shown in Figure 3) provides additional protection 
against migration of the body fluid from the absorbent region 8. 

The shape of the seal is unlimited so long as the seal 
circumscribes an adsorbent region which covers the wound. Thus, 
20 the shape of the seal can be circular, rectangular, in the form 
of a square, a polygon or can be irregular shaped such as in the 
form of a decorative design (e.g. cartoon character) and the 
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like. By way of example, reference is made to Figure 4 showing 
a rectangular shaped seal 12c. 

The composition of the wound dressing can vary so long as 
there is an upper occlusive layer, a skin-contacting layer and 
an absorbent layer therebetween circumscribed by at least one 
seal in accordance with the present invention to form an 
absorbent region. The wound dressing can therefore include a 
variety of absorbent materials and skin-contacting materials. 

It is an essential feature of the present invention that the 
wound dressing be capable of absorbing body fluids in a 
designated absorbent region while maintaining the wound area in 
a moist environment. Thus, the absorbent region must comprise 
the combination of materials which will promote fluid absorption 
and wound healing. The amount of the body fluid absorbing 
materials within the absorbent region 8 can vary according to the 
amount of body fluids which must be absorbed. 

A preferred composition of the wound dressing of the present 
invention is shown in Figures 5 and 6. Referring first to Figure 
5, the wound dressing 2 includes a skin-contacting layer 14, an 
absorbent layer 16 and an occlusive layer 18. A seal 12 is 
provided to form an absorbent region 8 which uptakes and stores 
body fluids. 
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The skin-contacting layer 14 is the layer that remains in 
contact with the skin during application of the wound dressing. 
In accordance with the present invention, the skin-contacting 
layer serves to protect the wound dressing while allowing 
5 moisture to pass therethrough. In addition, the skin-contacting 
layer is adherent (i.e. having a material thereon such as an 
adhesive which adheres the wound dressing to the skin) . 

Permeability of the skin-contacting layer 14 to moisture is 
made possible by mechanical means such as by providing slits or 
10 perforations in the skin-contacting layer. Alternatively, 
permeability can be provided through the use of hydrocolloids or 
similar fluid transporting materials which, by absorbing and then 
desorbing fluid creates discontinuities within the skin- 
contacting layer. 

15 The skin-contacting layer is typically made from polymeric 

materials, preferably thermoplastics- which can be thermally or 
ultrasonically sealed. The preferred polymeric materials for the 
skin-contacting layer are polyolefins especially isobutylene 
based polymers. One preferred construction is a lower layer of 

20 an adhesive formed from a combination of high and low molecular 
weight poly isobutylene, mineral oil and tackifiers. 
Alternatively, an acrylic based adhesive containing hydrocolloids 
can be used. The hydrocolloids pickup and transport moisture 
through the skin-contacting layer. An upper layer of the skin- 
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contacting layer is preferably made of a polyolefin composition 
such as polyethylene, copolymers of polyolefins including vinyl 
acetate, and the like. The skin contact layer can be made in the 
form of a perforated, laminated or coextruded film to impact the 
5 desired moisture transition properties. 

The combination of the upper and lower components of the 
skin-contacting layer allows moisture to enter the absorbent 
layer of the absorbent region while maintaining the area about 
the wound in a moist environment. 

10 The skin-contacting layer 14 has a skin contacting surface 

20 with optionally a skin-compatible adhesive thereon. When an 
adhesive is not used, the wound dressing may be taped or wrapped 
in place. The adhesive can be applied to the entire skin 
contacting surface 20 or only a portion thereof such as that 

15 portion which does not overlie the wound. 

An adhesive is preferably placed on the bottom surface of 
the skin-contacting layer. The adhesive composition may be any 
suitable adhesive such as one based on a high molecular weight 
polyisobutylene or an acrylic based adhesive. The adhesive may 
20 include a homogeneous blend of one or more pressure sensitive 
adhesive materials and one or more natural or synthetic polymers 
capable of developing elastomeric properties when hydrated such 
as gluten and long chain polymers of methyl vinyl ether/maleic 
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acid. The composition may also include one or more water-soluble 
hydrocolloid gums and may additionally include one or more water 
swellable cohesive strengthening agents. Additionally, one or 
more thermoplastic elastomers may be included with the pressure 
5 sensitive adhesive materials. 

Various natural or synthetic viscous or elastomeric 
substances as natural rubber, silicone rubber, acrylonitr ile 
rubber, polyurethane rubber, polyisobutylene, and the like, 
either possessing dry tack by themselves or developing such tack 
10 upon the addition of a plasticizer are suitable as adhesives. 
Low molecular weight polyisobuty lenes having a viscosity average 
molecular weight of from about 36,000 to about 58,000 (Florey) 
may also be used. 

The adhesive coating can suitably have a thickness of 0.5 
15 mil to 1.5 mil. The adhesive coating can be a continuous or a 
discontinuous coating, for example, a pattern, porous or 
microporous coating. 

The absorbent layer 16 for use in wound dressings of the 
present invention can be constructed of absorbent materials 
20 useful in medical settings and typically is in the form of a web, 
net, foam, perforated film, or the like having hydrocolloids 
and/or superabsorbents dispersed therein. 
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In a preferred form of the invention, the absorbent layer 
is comprised of a thermoplastic material such as polyolefin, or 
a polyester. The preferred polyolefin is polypropylene. In a 
preferred form of the invention, the absorbent layer 16 comprises 
5 a matrix of polypropylene with hydrocolloids and/or 
superabsorbents dispersed therein. The purpose of the 
hydrocolloids and superabsorbents is to trap fluid within the 
polymeric matrix. 

As shown specifically in Figures 5 and 6, the wound dressing 
2 has an occlusive layer 18- The occlusive layer 18 has an upper 
or outer surface 22 which is open to the atmosphere and an inner 
surface 24 which faces the absorbent layer 16. The occlusive 
layer 18 is comprised of materials that are generally impervious 
to fluid transmission. The occlusive layer 18 preferably has a 
moisture vapor transmission rate (MVTR) in the range of about 100 
to 800 g/m 2 , most preferably from about 400 to 800 g/m 2 although 
the upper limit for some applications cem be as high as 4000 g/m 2 
or greater, as may be required. The latter MVTR is in instances 
where larger dressings are needed and treatment requires that a 
portion of the wound fluid be evaporated through the dressing. 

The occlusive layer 18 may be made of any soft film having 
a MVTR within the above range. Some preferred materials include 
polyurethanes, polyolefins such as linear low density 
polyethylene, low density polyethylene and ethylene vinyl 

13 
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acetate, Sarans materials such as vinylidene chloride copolymers 
of vinyl chloride, methyl acrylate, or methyl methacrylate 
copolymers. A preferred polymeric material is polyurethane , 
either as a film or as a polyurethane foam. The polyurethane 
5 could be an ester or ether based polyurethane having a 6800 psi 
and an elongation of from 300 to 750. The water vapor 
transmission rate (WVTR) of such polyurethane is preferably from 
100 to 4000 g/m 2 (ASTM) . One preferred polyurethane film is 
Medifilm. Other materials which can be used in the occlusive 
10 layer are styrene copolymers such as styrene-butadiene-styrene 
(S-B-S) , styrene-isoprene-styrene (S-I-S) and styrene- 
ethylene/butylene-styrene (S-EB-S) , methyl methacrylate 
copolymers, polyethylene copolymers and nitrile rubber. 



Another material that may be used as the occlusive layer is 
15 a foam or fiber combination where there is a layer of foam or 
fiber which has a film layer adhered thereto. The foam used in 
these dressings is generally a polyethylene or polyurethane foam 
laminated to about 0.5 mil polyester film. The foam preferably 
has a density of about 0.042-0.057 gm/sq. in. 

20 The skin-contacting layer 14 may be bonded to the occlusive 

layer 18 and the absorbent region 16 with suitable adhesives such 
as acrylic or suitable hot melts. Instead of such adhesives the 
skin-contacting layer may be bonded to the film by heat or 
ultrasonic bonding or thermoplastic adhesives. 
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A release paper (not shown) is typically applied to wound 
dressings to cover the surface of the wound dressing which is to 
contact the skin. Release papers for wound dressings are well 
known. 

5 The hydrocolloid materials useful for the skin-contacting 

layer and the absorbent layer include any water soluble gum (e.g. 
pectin, guar gum, xantham gum), gelatin, carboxymethylcellulose 
(CMC), such as sodium CMC, sodium or calcium alginates, 
polysaccharides and the like. 

10 The superabsorbent materials useful for the absorbent layer 

may be in any suitable form. Typical superabsorbents include 
starch grafted copolymers of acrylate salts, starch grafted 
copolymers of acrylamide salts, polyacrylate salts and the like, 
including mixtures thereof. Superabsorbent materials and 

15 composites are easily prepared or commercially available. The 
superabsorbent web can also be formed by needle punching 
processes. The superabsorbent may also be a delayed release web 
superabsorbent . 

As previously indicated, the wound dressing may be provided 
20 with a liquid or solid substance to provide moisture to the wound 
and/or to provide a wound healing substance thereto. The liquid 
or solid substance is administered through the skin-contacting 
layer into the absorbent layer either during manufacture of the 
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wound dressing or prior to applying the wound dressing to the 
patient. 

The preferred substance for providing moisture to the wound 
area is saline. For the application of a wound healing substance 
5 to the wound dressing the liquid or solid substance can be in the 
form of a solution, suspension, cream, ointment, gel, powders, 
particulates, including but not limited to lyophilized materials 
and the like. The active ingredients which can be added to the 
wound dressing in such forms include antiseptics, antibiotics 
10 such as tetracycline, erythromycin, gentamicin and the like, and 
saline and the like. 

In alternate embodiment of the present invention as shown 
in Figure 6, the occlusive layer 18 and the adjacent lower layers 
can be compressed and then sealed to form a tapered edge. 

15 More specifically, the dressing 2 has an edge portion 26 

which is sealed as described before into a thin edge portion 
having a thickness of preferably from about 2 to 5 mils. The 
embodiment represented by Figure 6 is prepared by taking the 
embodiment of Figures 1 and 2 and sealing the edge portion 26. 



16 



WO 97/42917 PCT/US97/07879 



WHAT IS CLAIMED IS : 

1. A wound dressing comprising: 

a) a substrate comprising a lower skin-contacting layer, 
an upper occlusive layer and an absorbent layer 

5 therebetween for the uptake of a body fluid; and 

b) at least one seal circumscribing at least a portion of 
the substrate to form an absorbent region sufficient 
to at least substantially prevent said body fluid from 
migrating out of the absorbent region, said wound 

10 dressing being capable of providing a moist 

environment about a wound which the wound dressing 
covers. 

2. The wound dressing of claim 1 comprising a plurality of 
seals . 

15 3. The wound dressing of claim 2 comprising a plurality of 
concentric seals. 

4. The wound dressing of claim 1 wherein the seal is formed 
from an adhesive. 

5. The wound dressing of claim 1 wherein the seal is formed by 
20 the selective application of energy to the substrate. 
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6. The wound dressing of claim 5 wherein the seal is formed by 
treating the substrate with thermal or ultrasonic energy. 

7. The wound dressing of claim 1 wherein said skin-contacting 
layer, said absorbent layer and said occlusive comprise 

5 heat sealable or ultrasonic sealable materials. 

8. The wound dressing of claim 1 further comprising a 
substance for maintaining a moist environment about the 
wound. 

9. The wound dressing of claim 8 wherein the substance for 
10 maintaining a moist environment is saline. 

10. The wound dressing of claim 1 further comprising at least 
one wound healing substance. 

11. The wound dressing of claim 10 wherein the wound healing 
substance is in a form selected from the group consisting 

15 of a solution, suspension, cream, ointment, gel, powder, 

particulate material and mixtures thereof. 

12. The wound dressing of claim 10 wherein the wound healing 
substance is selected from the group consisting of 
antiseptics, antibiotics and saline. 
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13. The wound dressing of claim 1 wherein the skin-contacting 
layer allows the passage of moisture therethrough. 

14. The wound dressing of claim 1 wherein the skin-contacting 
has an adhesive thereon for adhering the wound dressing to 
the skin. 

15. The wound dressing of claim 13 wherein the skin-contacting 
layer comprises a polyolefin. 

16. The wound dressing of claim 13 wherein the skin-contacting 
layer further comprises a material for promoting the 
passage of moisture therethrough. 

17. The wound dressing of claim 16 wherein the material is a 
hydrocolloid. 

18. The wound dressing of claim 15 wherein the skin-contacting 
layer comprises two layers, a lower layer comprising an 
adhesive and an upper layer comprising a material selected 
from the group consisting of a polyolefin and copolymers of 
polyolef ins. 

19. The wound dressing of claim 1 wherein the skin-contacting 
layer is selected from the group consisting of a perforated 
film, a laminated film, and a coextruded film. 
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20. The wound dressing of claim 1 wherein the absorbent layer 
is in the form of a web, net, foam or perforated film. 

21. The wound dressing of claim 1 wherein the absorbent layer 
contains hydrocolloids, superabsorbents or a combination 

5 thereof. 

22. The wound dressing of claim 21 wherein the absorbent layer 
comprises a matrix of a polyolefin having said 
hydrocolloids, superabsorbents or a combination thereof 
dispersed therein. 

10 23. The wound dressing of claim 22 wherein the absorbent layer 
comprises a matrix of polypropylene. 

24. The wound dressing of claim 1 wherein the occlusive layer 
has a moisture vapor transmission rate of up to about 4000 
g/m 2 . 

15 25. The wound dressing of claim 24 wherein the moisture vapor 
transmission rate is from about 100 to 8 00 g/m 2 . 

26. The wound dressing of claim 25 wherein the moisture vapor 
transmission rate is from about 400 to 800 g/m 2 . 



20 



97/42917 



PCT/US97/07879 




1/1 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US97/07879 



A. CLASSIFICATION OK SUBJECT MATTER 

IPC(6) :A61F5/0O 
US CL :602M4. 57 

According 10 (nicmaiional Patent Classification (IPC) or to both national classification and IPC 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 602/44, 57 



Documentation searched other than minimum documentation to the extent that such documents ere included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 
APS 

SEARCH TERMS: BANDAGE, DRESSING. OCCLUSIVE, BACKING LAYER. ABSORBENT, ANTIBIOTICS. SALINE 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 4.738,257 A (MEYER ET AL.) 19 APRIL 1968, SEE THE 
ENTIRE DOCUMENT 



I .2.4.5,7,8 
I 3, 14, 19, 
20,2 I 



Y, P 



US 4.390,5 I 9 A (SAWYER) 28 JUNE 1983, SEE THE ENTIRE 
DOCUMENT. 

US 4,977,892 A (EWALL) 18 DECEMBER 1 990, SEE THE 
ENTIRE DOCUMENT. 

US 5,57 1 ,079 A (BELLO ET AL.) OS NOVEMBER I 996, SEETHE 
ENTIRE DOCUMENT. 



3,6,9, 15,16 
I 7, I 8,22.2 
23,24 

I O, I I 



25,26 



I CM 2 



|~X Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited document*: 

"A * document defining the general stale of the tn which u not considered 

to be of particular relevance 

"£* earlier document published on or after the international filing dale 

"L" document which may throw doubts on priority claim (») or which is 

cited to establish the publication date of another citation or other 
special reason (at specified) 

*0" document referring to an oral disclosure, use, exhibition or other 

means 

*P" document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive siep 
when the document is taken alone 

document of particular relevance-, the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such comb mil ion 
being obvious to a peraon skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 



29 SEPTEMBER 1997 



Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington. D.C. 20231 
Facsimile No. (703) 305-3230 



Date of mailing of the international search report 

2 MOT 1997 




Authorized qfficej 

KIM M. CEE 
elephone No. (703 ) 308- 1 1 9 1 



7 



Form PCT/1SA/2I0 (second sheetXJuly 1992)* 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US97/07879 



C (Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y, P 


US 5,580,246 A (SPIER) 03 DECEMBER 1996, SEE THE 
ENTIRE DOCUMENT. 


2,3 



Form PCT/ISA/210 (continuation of second shectX-My 1992)« 



